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Description 

Field of the Invention 

[0001] This invention reiates to articles, such as dis- 
posable absorbent articles, comprising chitosan mate- 
rial together with an anionic absorbent gelling material. 

Background of the Invention 

[0002] A wide variety of materials has been described 
for use as absorisent gelling materials in disposable ab- 
sorbent articles. Such materials include natural-based 
materials such as agar, pectin, gums, cari:)oxyai)<yl 
starch and carisoxyalkyi cellulose as well as synthetic 
materials such as polyacrylates, potyacrylamides and 
hydrolyzed polyacryonitrile. While the natural-based ab- 
sorisent gelling materials are known for use in such hy- 
gienic absorbent articles, they have not gained wide us- 
age in such articles. The natural-based absorisent gel- 
ling materials have not gained wide usage in absori^ent 
articles, at least in part, because their absorbent prop- 
erties are generally inferior compared to synthetic ab- 
sortDent gelling materials, such as the polyacrylates. 
Most of the commercially available disposable absori?- 
ent articles for body care like sanitary napkins and dia- 
pers comprise synthetic absoriDent gelling materials, 
typically polyacrylates, to deliver body fluid absorption 
and retention characteristics. However although such 
synthetic absoriDent gelling materials exhibit outstand- 
ing absorption capacity towards deonlzed water, their 
absorption capacity towards electrolytes/salts-contaln- 
ing solutions like menses is lower, it is generally be- 
lieved that this effect results from the electrolyte content 
of body fluids and this effect is often refered to as 'salt 
poisoning*. 

[0003] The water absorption and water retention char- 
acteristics of synthetic absorbent gelling materials are 
due to the presence in the polymer structure of ionisable 
functional groups. These groups are usually cartsoxyl 
groups, a high proportion of whteh are in the salt form 
when the polymer Is dry but which undergo dissociation 
and salvation upon contact with water, in the dissociated 
state, the polymer chain will have a series of functional 
groups attached to it which groups have the same elec- 
tric charge (e.g., -C=00" -00=0) and thus repel one 
another. This leads to expansion of the polymer struc- 
ture which, in turn pennits further absorption of water 
molecules although this expansion is subject to the con- 
straints provided by the cross-links In the polymer struc- 
ture which must be sufficient to prevent dissolution of 
the polymer, it is assumed that the presence of a signif- 
icant concentration of electrolytes in the water like in 
menses or urine or milk discharge interferes with the dis- 
sociation of the functional groups and leads to the 'salt 
poisoning effect*. This salt poisoning effect is detrimen- 
tal to the absorption capacity of the polymer. 
[0004] it is thus a need to provide absoriDent articles 


with improved absorption perfomiance in the presence 
of electrolytes, for example in the case of menses or lac- 
tational fluid. 

[0005] Whilst the primary focus of absoriDent articles, 

5 in particular feminine hygienic absorbent articles like 
sanitary napkins, breast pads and pantiliners, remains 
the ability of these articles to absoriD and retain fluids, 
another important area of development in this field is the 
control of odorous compounds contained within the ab- 

io sorbent articles during their use. 

[0006] The presence and detection of malodorous 
compounds from absoriDent articles during their use, 
particulariy those associated with menstruation may 
cause the wearer of these articles embarrassment. 

'5 Thus, the prevention of the detection of malodor from 
such articles is highly desirable too. 
[0007] In use, the absoriDent articles are known to ac-, 
quire a variety of compounds, for example volatile fatty 
acids (e.g. isovaleric acid), ammonia, amines (e.g. tri- 

20 ethylamine), sulphur containing compounds (e.g. mer- 
captans, sulphides), alcohols, ketones and aldehydes 
(e.g., furaldehyde) which release unpleasant odours. 
These compounds may be present in the bodily fluid or 
may be developed by chemical reactions and/or any flu- 

25 id degradation mechanisms once the bodily fluid is ab- 
soriDed into the absoriDent article like for example a fem- 
inine hyglenk: absoriDent article. In addition bodily fluids 
usually contain microorganisms and/or enzymes that 
can also generate malodorous by products as a result 

30 oi degradation mechanisms like putrefactive degrada- 
tion, acid degradation, proteins degradation, fat degra- 
dation and the like. 

[0008] Various odour control materials have been dis- 
closed in the art to combat some of the unpleasant 

35 odours refen'ed to above. Indeed solutions have been 
provided that use different technical approaches like 
masking, i.e., covering the odor with a perfume, or ab- 
sorbing the odour already present in the bodily fluids and 
those generated after degradation, or preventing the for- 

40 mation of the odour. 

[0009] IS^ost of the focus in the prior art Is found on the 
odour absorption technology. Examples of these types 
of compounds include activated carbons, clays, zeo- 
lites, silicates, cyclodextrine, ion exchange resins and 

^ various mixture thereof as for example described in EP- 
A-348 978. EP-A-510 619. WO 91/12029, WO 
91/11977. WOB9/02698, and/or WO 91/12030. All of 
these types of odour control agents are believed to con- 
trol odour by mechanisms whereby the malodorous 

50 compounds and their precursors are physically ab- 
sorbed by the agents and thereby hinder the exit of the 
odour from articles like absoriDent articles. However, 
such mechanisms are not completely effective as the 
formation of the odour itself is not prevented and thus 

55 odour detection is not completely avoided. 

[0010] Thus although these materials provide some 
control of odours associated with bodily fluids, there still 
exists a need of further improvement in temis of odour 
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control of malodours which are generated by the human 
body, or from bodily fluids such as perspiration, urine, 
faeces, menstrual fluids, vaginal fluids, lactational fluid 
and the like. 

[0011] More particulariy, It Is an object of the present 
Invention to provide articles, especially disposable ab- 
sorbent articles, which deliver a broader spectrum of 
odourcontrol while delivering a high protection level. Ac- 
tually it is an object of the present invention to provide 
articles, especially disposable absori^ent articles, with 
improved odour control properties and improved fluid 
absorption performance especially in the presence of 
electrolytes-containing solutions for example In the case 
of menses or urine or lactational fluid. 
[0012] It has now surprisingly been found that the 
combination of chltosan material together with an ani- 
onic absorbent gelling material In an article, like an ab- 
sorbent article typically coming into contact with bodily 
fluid, delivers both improved odourcontrol performance 
over a broad range of malodours compounds and im- 
proved absorption performance. Indeed this combina- 
tion has been found to be particularly effective in the 
case of electrolytes-containing solutions like menses or 
urine or lactational fluid. 

[0013] More particularly, it has surprisingly been 
found that the addition of an anionic absorbent gelling 
material on top of chltosan material results in a syner- 
gistic effect in temns of odour control. Indeed, this com- 
bination gives more odour reduction than the odour re- 
duction associated with the use of one of these two 
classes of ingredients alone at the same total level (ei- 
ther chitosan material alone or the absorisent gelling ma- 
terial alone) in an absorbent article coming into contact 
with bodily fluids. 

[0014] Actually the combination of chitosan material 
with an anionic absori)ent gelling agent allows to com- 
bine odour control mechanisms by which the overall 
malodour detection is synergistically reduced or even 
prevented. 

[001 5] Without to be bound by any theory it is believed 
that chitosan material provides odour control of malo- 
dours components associated with bodily fluid by mul- 
tiple mechanisms. 

[0016] Firstly, the odor absorption and retention char- 
acteristics of chitosan materials are due to the presence 
in the polymer structure of ionisable catlonic functional 
groups. These groups are usually ammonium groups, a 
high proportion of which are in the salt fonn when the 
polymer is dry but which undergo dissociation and sal- 
vation upon contact with bodily fluid. In the dissociated 
state, the polymer chain will have a series of functional 
groups attached to It which groups have the same elec- 
tric charge (e.g., -NH3++H3N-) and thus repel one an- 
other. This leads to expansion of the polymer structure 
which, in turn penmits further absorption of negatively 
charged odorous molecules and thus the control there- 
of. 

[0017] Secondly, the positively charged catlonic 


groups of the chitosan materials will interact with nega- 
tively charged anionic groups-bearing molecules 
present in bodily fluids, like the carboxylic groups of pro- 
teins or hydroxylic acid bearing entities like short chain 

5 acid (e.g., butyric acid). This will result in the formation 
of tri-dimensional net between chltosan materials and 
such molecules with anionic groups (gelification of the 
bodily fluids). This gelification will entrap most odorous 
molecules (like lipids, acids) thereby controlling male- 

10 dor. 

[001 8] Thirdly and more Importantly the chitosan ma- 
terials are believed to act as antimicrobial agents. In- 
deed the chitosan materials with their positively charged 
cationic groups will Interfere with negatively charged 

15 surface of microorganism walls, thereby inhibiting the 
growth of such microorganisms or even killing such mi- 
croorganisms. These chitosan materials will also inter- 
fere with negatively charged surface of enzymes, there- 
by inactivating the enzymatic activity which, like the mi- 

20 crobial activity, are othenvise responsible for the forma- 
tion of malodorous components. The chitosan materials 
further act by their indirect antimicrobial activity by link- 
ing some of the micro-organism nutriments like lipids 
and/or minerals. 

25 [0019] Advantageously the presence of the anionic 
absorbent gelling material boosts the odour controlling 
properties of chitosan materials. More generally, the an- 
ionic absort3ent gelling materials increase the cationic 
properties of chitosan materials which result In en- 

30 hanced antimicrobial activity, enhanced absorption ac- 
tivity and enhanced gelification properties. Without to be 
bound by any theory it is believed that the carboxylic 
groups of the absortjent gelling materials protonate the 
amino groups of the chitosan materials, enhancing 

35 thereby the numbers of positively charged ammonium 
groups (-NH3+) of the chitosan materials and thus the 
cationic character of the chitosan materials. 
[0020] The use of chitosan materials together with an- 
ionic absorisent gelling materials, preferably synthetic 

40 absorbent gelling materials, in absorbent articles also 
provides improved body fluid absoriaing perfonnance 
not only towards water but especially towards electro- 
lyte-containing fluids. More generally, this combination 
when used in absorbent articles provides enhanced fluid 

45 handling properties, i.e., not only improved absorption 
performance towards water and especially towards 
electrolytes-containing fluids, this even under pressure 
conditions, but also reduced wetting through (i.e., re- 
duced fluid leakage) and reduced rewetting of the top- 

50 sheet. 

[0021] The present Invention is preferably directed to 
disposable absortDent articles like pantiliners, feminine 
napkins, Incontinent pads, diapers, tampons, interiabial 
pads, perspiration pads, surgical pads, breast pads, hu- 
55 man or animal waste management devices and the like. 
Other articles suitable for use according to the present 
invention further Include articles designed to be placed 
against or In proximity to the body such as clothing, 
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bandages, thermal pads, acne pads, cold pads, cx)nD- 
presses, surgical pads/dressings and the like, body 
cleansing articles like impregnated wipes/tissues (e.g. 
baby wipes, wipes for feminine intimate hygiene), arti- 
cles for absorbing perspiration such as shoe insoles, 
shirt inserts, and the like, and articles for animals like 
litters and the like. 

Background art 

[0022] WO99/61079 discloses odour reduction for 
products such as disposable diapers and training pants, 
sanitary napkins and tampons by the use of triglycerides 
and polyglycosides to enhance the malodour absorption 
properties of compositions and substrates such as nat- 
urally occumng polymers like chltosan or alginates and 
synthetic polymers treated with surfactants. 
[0023] W099/326g7 discloses that chitosan and chi- 
tin -based polymers exhibit increased antimicrobial ac- 
tivity when coated onto the surface of a hydrophobic ma- 
terial such as polypropylene. 
[0024] Other references further disclose the use of 
chltosan materials in ab8ori3ent articles like 
WO96/20015, JP11 82302 or JP620648. 
[0025] None of these references discloses absorisent 
articles comprising chitosan material together with ani- 
onic absorbent gelling material, let alone the Improved 
odour control perfomiance associated with this combi- 
nation while providing improved fluid-absorption, espe- 
cially in the case of electrolytes containing fluids, like 
menses and urine. 

Brief description of the drawings 

[0026] The invention is further described with refer- 
ence to the accompanying drawings: 
[0027] Figure 1 shows a cross sectional view of a pan- 
tiliner having a topsheet, a backsheet and an absorbent 
core comprising a first and a second tissue layers, the 
chitosan material and anionic absorbent gelling material 
are Incorporated between said first and second tissue 
layers. 

[0028] Figure 2 shows a cross sectional view of a pan- 
tlliner having a topsheet, a backsheet and an absorbent 
core comprising a first and a second tissue layers, 
wherein the absorbent gelling material is distributed be- 
tween the first and second tissue layers and wherein the 
chitosan material is applied onto the inner surface of the 
second tissue layer. 

Summary of the Invention 

[0029] The present invention relates to an article, 
preferably a disposable absorbent article, comprising 
chitosan material together with an anionic absoriDent 
gelling material. 

[0030] The present invention also encompasses a 
method of controlling odour associated with bodily exu- 


dates and/or bodily fluids, wherein said bodily exudates 
and/or fluids are contacted with an odour control system 
comprising chitosan material together with an anionic 
absorbent gelling material. Typically the bodily fluids/ex- 
5 udates comes in contact with an absorbent article suit- 
able to be placed against or In proximity to the body of 
the wearer, said article comprising an odour control sys- 
tem comprising chitosan material together with an ani- 
onic absorisent gelling material 

Detailed description of the invention 

[0031 ] By "article" It is meant herein any tridimentional 
solid material being able to comprise chltosan material 
and an anionic absorbent gelling material. The term 
"disposable" is used herein to describe articles which 
are not intended to be launched or otherwise restored 
or reused as an article (i.e., they are intended to be dis- 
carded after a single use and, preferably to be recycled, 
composted or otherwise disposed of in an environmen- 
tally compatible manner). The temn "absort)ent article" 
is used herein in a very broad sense including any article 
able to receive and/or absorb and/or contain and/or re- 
tain fluids and/or exudates, especially bodily fluids/bod- 
ily exudates. 

[0032] Preferred articles according to the present in- 
vention are disposable absorbent articles that are de- 
signed to be worn in contact with the body of a user and 
to receive fluids discharged from the body, such as pan- 
tiliners, sanitary napkins, catamenials, incontinence in- 
serts/pads, diapers, tampons, interiablal pads/inserts, 
breast pads, human or animal waste management de- 
vices and the like. Typically such human urine or faecal 
management devices comprise a bag having an aper- 
ture and a flange surrounding the aperture for preferably 
adhesive attachment to the urogential area and/or the 
perianal area of a wearer. Any faecal or urine manage- 
ment device known In the art Is suitable for use herein. 
Such devices are described in for example WO 
99/00084 to WO 99/00092. Other suitable articles ac- 
cording to the present Invention also include other arti- 
cles designed to be placed against or in proximity to the 
body such as clothing, bandages, thennai pads, acne 
pads, cold pads, compresses, surgical pads/dressings 
and the like, articles for absorbing perspiration such as 
shoe insoles, shirt inserts, perspiration pads and the 
like, body cleansing articles like Impregnated wipes/tis- 
sues (e.g. baby wipes, wipes for feminine intimate hy- 
giene), and the like, and articles for animals like litters 
and the like. 

[0033] By "bodily fluids and^or bodily exudates" it is 
meant herein any f iuld/exudate produced by human or 
animal body occurring naturally or accidentally like for 
Instance in the case of skin cutting, including for in- 
stance perspiration, urine, menstrual fluids, faeces, vag- 
inal secretions, lactational fluid in the case of breast 
pads for lactating women and the like. 
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Chitosan materials 

[0034] According to the present invention the articles 
connprise as an essential component a chitosan material 
or a mixture thereof. 

[0035] By 'chitosan material' it is meant herein chi- 
tosans, modified chitosans, crosslinked chitosans and 
chitosan salts. 

[0036] Chitosan is a partially or fully deacetylated 
form of chrtin, a naturally occurring polysaccharide. In- 
deed, chitosan is an aminopolysaccharide usually pre- 
pared by deacetylation of chitin (poly-beta(1 ,4)•N- 
acety l> D-gl ucosami ne) . 

[0037] Chitin occurs widely in nature, for example, in 
the cell walls of fungi and the hard shell of insect and 
crustaceans. The waste from shrimp-, lobster, and crab 
seafood industries typically contains about 10 to about 
1 5 percent chitin and is a readily available source of sup- 
ply. In the natural state, chitin generally occurs only in 
small flakes or short fibrous material, such as from the 
carapace or tendons of crustaceans. There Is generally 
no source, as with cotton in the celluloslcs, that fomis 
useful shaped articles without solution and re-precipita- 
tion or re-naturing. 

[0038] More specifically, chitin is a mucopolysaccha- 
ride, poly-N-acetyl-D-glucosamine with the following 
fomiula: 


CHjOH 



wherein x represents the degree of polymeriza- 
tion. Although x cannot be detennined precisely, x is be- 
lieved to be commonly in the range of from about 30 to 
about 50,000. 

[0039] Chitosan is not a single, definite chemical en- 
tity but varies in composition depending on the condi- 
tions of manufacture. It may be equally defined as chitin 
sufficiently deacetylated to form soluble amine salts. 
Chitosan is the beta-(1-4) polysaccharide of D-glu- 
cosamine, and is structurally similar to cellulose, except 
that the C-2 hydroxyl group in cellulose Is substituted 
with a primary amine group in chitosan. The large 
number of free amine groups makes chitosan a poly- 
meric weak base. Solutions of chitosan are generally 
highly viscous, resembling those of natural gums. 
[0040] The chitosan used herein is suitably in relative- 
ly pure form. Methods for the manufacture of pure chi- 


8 

tosan are well known. Generally, chitin is milled into a 
powder and demineralized with an organic acid such as 
acetic acid. Proteins and lipids are then removed by 
treatment with a base, such as sodium hydroxide, fol- 
5 lowed by chitin deacetylation by treatment with concen- 
trated base, such as 40 percent sodium hydroxide. The 
chitosan formed is washed with water until the desired 
pH Is reached. 

[0041] The properties of chitosan relate to its polye- 
ne lectrolyte and polymeric carbohydrate character. Thus, 
it is generally insoluble In water, in alkaline solutions at 
pH levels above about 6.5, or in organic solvents. It gen- 
erally dissolves readily in dilute solutions of organic ac- 
ids such as fomriic, acetic, tartaric, glycolic, lactic and 

^5 citric acids, and also in dilute mineral acids, except, for 
example, sulfuric acid, in general, the amount of acid 
required to dissolve chitosan is approximately stoichio- 
metric with the amino groups. Since the pKa for the ami- 
no groups present in chitosan is between 6.0 and 7.0, 

20 they can be protonated in very dilute acids or even close 
to neutral conditions, rendering a cationic nature to this 
biopolymer. This cationic nature is the basis of many of 
the benefits of chitosan. Indeed, chitosan material can 
be considered as a linear polyelectrolyte with a high 

25 charge density which can Interact with negatively 
charged surfaces, like proteins (e.g., by interfering with 
the proteinic wall construction of microorganisms, there- 
by acting as an antimicrobial agent and/or by reacting 
with the proteins present in bodily fluid, like menses, 

30- thereby acting as a gelifying agent for such fluid) or like 
anionic absorisent geiiing materials, thereby further en- 
hancing the cationk: properties of the chitosan materi- 
als, or like anionic salts, thereby reducing the salt poi- 
soning effect and thus providing outstanding absorption 

35 properties even In presence of electrolyte-containing 
solutions like menses or lactational fluid. 
[0042] Preferred chitosan materials for use herein 
have an average degree of deacetylation (D.A.) of more 
than 75%, preferably from 80% to about 100%, even 

40 more preferably from 90% to 1 00% and most preferably 
from 95% to about 100%. The degree of deacetylation 
refers to the percentage of the amine groups that are 
deacetylated. This characteristic is directly related to the 
hydrogen bonding existing In this biopolymer, affecting 

45 its structure, solubility and ultimately its reactivity. The 
degree of deacethylatlon can be determined by titration, 
dye adsorption, UV-VIS, IR, and NMR spectroscopy. 
[0043] The degree of deacetylation will influence the 
cationic properties of chitosan. By Increasing the degree 

50 of deacetylation the cationic character of chitosan ma- 
terial will increase and thus its antimicrobial, its absorb- 
ing ability and Its gelifying ability. 
[0044] Suitable chitosan materials to use herein in- 
clude both water soluble and water insoluble chitosan. 

55 As used herein, a material will be considered to be water 
soluble when It substantially dissolves in excess water 
to fomi a clear and stable solution, thereby, losing its 
Initially particulate fonii and becoming essentially mo- 
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lecularly dispersed throughout the water solution. Pre- 
ferred chitosan materials for use herein are water solu- 
ble, I.e., at least 0.5 gram and preferably at least 1 gram 
of the chitosan materials are soluble in 1 00 grams of 
water at as^'C and one atmosphere. By "solubility" of a s 
given compound it is to be understood herein the 
amount of said compound solubilized in deionlzed water 
at 25*C and one atmosphere in absence of precipitate. 
[0045] As a general rule, the water-soluble chitosan 
materials will be free from a substantial degree of 
crossilnlcing, as crossiinlcing tends to render the chi- 
tosan materials water insoluble. 
[0046] Water soluble chitosan materials as defined 
herein are preferred as they have the benefit to be more 
active in terms of odor control towards most of the mal- 
odorous compounds present and soluble in bodily fluid. 
Indeed such water soluble chitosan materials have the 
ability to absorb and/or electrostatically interfere with 
water-soluble malodorous components like short chain 
acid (e.g., butyric acid) or low molecular weight alcohol 
(e.g., ethanol). 

[0047] Chitosan materials (I.e., chitosan and -chi- 
tosan salts, modified chitosans and cross-linked chi- 
tosans) may generally have a wide range of molecular 
weights. Chitosan materials with a wide range of molec- 
ular weights are suitable for use in the present invention, 
typically chitosan materials for use herein have a mo- 
lecular weight ranging from 1 000 to 1 0 000 000 grams 
per gram moles and more preferably from 2 000 to 1 000 
000. Molecular weight means weight average molecular 
weight. Methods for detemnining the weight average 
molecular weight of chitosan materials are known to 
those skilled In the art. Typical methods include for ex- 
ample light scattering, intrinsic viscosity and gel perme- 
ation chromatography. It Is generally most convenient 
to express the molecular weight of a chitosan material 
in terms of its viscosity in a 1 .0 weight percent aqueous 
solution at 25'C with a Brookfield viscometer. It is com- 
mon to indirectly measure the viscosity of the chitosan 
material by measuring the viscosity of a corresponding 
chitosan salt, such as by using a 1 .0 weight percent ace- 
tic acid aqueous solution. Chitosan materials suitable 
for use in the present invention will suitably have a vis- 
cosity in a 1 .0 weight percent aqueous solution at 25*'C 
of from about 1 mPa-s (1 centipoise) to about 80,000 
mPa-s (80,000 centipoise), more suitably from about 30 
mPa-s (30 centipoise) to about 10,000 mPa-s (10,000 
centipoise), even more suitably from 50 mPa-s (50 
centipoise) to about 1 ,000 mPa-s (1 ,000 centipoise) and 
most suitably from 1 00 mPa*s (1 00 centipoise) to about 
500 mPa'S (500 centipoise). 

[0048] Chitosan materials pH depends on the prepa- 
ration of the chitosan materials. Preferred chitosan ma- 
terials for use herein have an acidic pH, typically In the 
range of 4 to 6, more preferably from 4 to 5.5 and even 
more preferably from 4.5 to 6.5. Highly preferred pH is 
around pH 5, which con-esponds to the skin pH. By pH 
of chitosan material it is meant herein the pH of a 1% 


chitosan solution (1 gram of chitosan material dissolved 
in 1 00 grams of distilled water) measured by pH-meter. 
[0049] By using more acidic pH, the catlonic character 
of chitosan materials will be increased and thus their an- 
timicrobial properties, absorbing ability and gelifying 
ability. However too high acidity is detrimental to skin 
safety. Thus it is highly preferred herein to use chitosan 
materials with a pH In the range of 4.5 to 5.5, thereby 
delivering the best compromise between odor control 
and fluid handling properties on one side and skin com- 
patibility on the other side. 

[0050] Particulariy suitable chitosan materials for use 
herein are chitosan salts, especially water soluble chi- 
tosan salts. A variety of acids can be used for forming 
chitosan salts. Suitable acids for use are soluble in water 
or partially soluble in water, are sufficiently acidic to f omi 
the ammonium salt of chitosan and yet not sufficiently 
acidic to cause hydrolysis of chitosan, and are present 
in amount sufficient to protonate the reactive sites of chi- 
tosan. 

[0051] Preferred acids can be represented by the for- 
mula: 

R-(COOH)„ 

wherein n has a value of 1 or 2 or 3 and R repre- 
sents a mono- or divalent organic radical composed of 
carbon, hydrogen and optionally at least one of oxygen, 
nitrogen and sulfur or simply R is an hydroxyl group. Pre- 
ferred acids are the mono- and dicarboxyiic acids com- 
posed of carbon, hydrogen, oxygen and nitrogen (also 
called herein after amino acids). Such acids are highly 
desired herein as they are biologically acceptable for 
use against or in proximity to the human body. Illustra- 
tive acids, in addition to those previously mentioned In- 
clude, among others, citric acid, fomnic acid, acetic acid, 
N-acetylglycine, acetylsallcylic acid, fumaric acid, gly- 
colic acid, iminodiacetic acid, itaconic acid, lactic acid, 
mateic acid, malic acid, nicotinic acid, 2-pyrrolldone- 
5-carboylrcacid, salycilteacid, succinamic acid, succinic 
acid, ascortDic acid, aspartic acid, glutamic acid, glutaric 
acid, maionic acid, pyruvic acid, sulfonyldiacetic acid, 
benzoic acid, epoxysuccinic acid, adipic acid, thiodiace- 
tlc acid and thioglycolic acid. Any chitosan salt fomned 
from the reaction of chitosan with any of these acids are 
suitable for use herein. 

[0052] Examples of chitosan salts fomried with an in- 
organic add include, but are not limited to, chitosan hy- 
drochloride, chitosan hydrobromide, chitosan phos- 
phate, chitosan sulphonate, chitosan chlorosulphonate, 
chitosan chloroacetate and mixtures thereof. Examples 
of chitosan salts fonned with an organic acid include, 
but are not limited to, chitosan formate, chitosan ace- 
tate, chitosan lactate, chitosan glycolate, chitosan 
malonate, chitosan epoxysuccinate, chitosan benzoate, 
chitosan adipate, chitosan citrate, chitosan salicylate, 
chitosan propionate, chitosan nltrilotrlacetate, chitosan 
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itaconate, chitosan hydroxyacetate. chitosan butyrate. 
chitosan isobutyrate, chitosan acrylate, and mixtures 
thereof. It is also suitable to fonn a chitosan salt using 
a nnixture of acids including, for example, both Inorganic 
and organic acids. 

[0053] Highly preferred chitosan salts for use herein 
are those formed by the reaction of chitosan with an ami- 
no acid. Aminoacids are molecules containing both an 
acidic and amino functional group. The use of aminoac- 
ids is highly preferred as those chitosan amino salts 
have higher slcln compatibility, indeed most of the ami- 
noacids are naturally present on the skin. Chitosan salts 
of pyrrolidone carboxylic acid are effective moisturizing 
agents and are non irritating to skin. 
[0054] Amino acids for use herein include both linear 
and/or cycio amino acids. Examples of amino acids for 
use herein include, but are not limited to, alanine, valine, 
leucine, isoleucine, prolinephenylalanine, triptofane, 
metionine, glycine, serine, cysteine, tyrosine, asparag- 
ine, glutamine, aspartic acid, glutamic acid, lysine, ar- 
ginine, istydine, hydroxyproline and the like. A particu- 
larly suitable example of cycle amino acid Is pyrrolidone 
carboxylic acid, which is a carboxylic acid of pyrrolidin- 
2-one as per following formula: 



H 


[0055] Reference Is made to WO98/0761 8 which de- 
scribes in details processes for the preparation of such 
chitosan salts. 

[0056] Other chitosan materials suitable for use here- 
in include cross-linked chitosans and modified chl- 
tosans. 

[0057] Suitable crossiinking agents for use herein are 
organic compounds having at least two functional 
groups or functionalities capable of reacting with active 
groups located on the chitosan materials. Examples of 
such active groups Include, but are not limited to, car- 
boxylic acid (-COOH), amino (-NH2), or hydroxyl (-0H) 
groups. Examples of such suitable crossiinking agents 
include, but are not limited to, diamines, polyamines, di- 
ols, polyols, dicarboxylic acids, polycarboxylic acids, 
aminocarboxylic acids, aminopolycarboxylic adds, 
polyoxides and the like. One way to introduce a cross- 
iiking agent with the chitosan solution Is to mix the 
crossiinking agent with chitosan during preparation of 
the solution. Another suitable crossiinking agent com- 
prises a metal ion with more than two positive charges, 


such as Ca2+, AL^*, Fe3+, Ce^*, Ce^. Ti^,2r^. and 
Gr^. Since the cations on chitosan possess antimicro- 
bial properties, it Is preferred herein to not use a 
crossiinking agent reacting to the cations, unless no al- 

5 ternative crossiinking agent Is available. 

[0058] In the embodiment herein where crossiinking 
agents are used, a suitable amount of crossiinking agent 
is from 0.001 to 30 weight percent based on the total dry 
weight of chitosan used to prepare the crosslinked-chi- 

10 tosan. more specifically from 0.02 to 20 weight percent, 
more specifteally from 0.05 to 10 weight percent and 
most preferably from 0.1 to 5 weight percent. 
[0059] Modified chitosans for use herein are any chi- 
tosan where the glucan chains carry pendant groups. 

15 Examples of such modified chitosans include car- 
boxymethyl chitosan, methyl pyrrolidinone chitosan, 
glycol chitosan and the like. Methyl pyrrolidone chitosan 
is for instance described in US 5 378 472, incorporated 
herein by reference. Water soluble glycol chitosan and 

20 carboxymethyl chitosan are for instance described in 
WO87/07618, incorporated herein by reference 
[0060] Particularly suitable modified chitosans for use 
herein include water soluble covaiently bonded chitosan 
derivatives or ionically bonded chitosan derivatives ob- 

25 talned by contacting salt of chitosan with electrophllic 
organic reagents. Such water soluble chitosan deriva- 
tives are described In EP-A737 692, which is herein in- 
corporated by reference. 

[0061] Suitable electrophllic organic reagents suita- 

30 ble for use for the preparation of chitosan derivatives 
contain from 2 to 1 8 carbon atoms or more per molecule 
and typically from 2 to 10 carbon atoms per molecule. 
In addition the electrophilic organic reagents contain 
groups which are reactive, I.e. capable of forming a cov- 

35 alent bond with a nucleophile. Typical electrophllic or- 
ganic reagents Include, for example, ethylene oxide, 
propylene oxide, butylene oxide, glycidol, 3-chloro- 
1 ,2-propanediol. methyl chloride, ethyl chloride, Isatolc 
anhydride, succinic anhydride, octenylsucclnlc anhy- 

40 dride, acetic anhydride, gamma-butyrolactone, b-propi- 
olactone, 1 ,3-propanesultone, acrylamide, gtycldyltri- 
methyl ammonium chloride, gtycldyldimethyl alkylam- 
monlum chloride such as lauryl, sodium chlorosul- 
fonate, dimethyl sulfate, sodium chloroethanesulfonate, 

45 monochloroacetic acid, alkyi phenyl glycidyl ethers, gly- 
cldyl trimethoxysilanes, 1 ,2-epoxy dodecane. One pre- 
ferred class of electrophllic organic reagent includes 
those electrophllic organic reagents which contain an 
epoxide group, at least one acid group, preferably a di- 

50 acid group and have from 3 to 1 8, preferably from 3 to 
6 carbon atoms per molecule. Other preferred elec- 
trophllic organte reagents include cis-electrophilic or- 
ganic reagents and trans-electrophllic organic reagent, 
with cis-electrophiilc organic reagents being especially 

55 preferred. The electrophllic organic reagent may react 
' with either the free amine or the underivatized hydroxyl 
groups of the chitosan. It is known that the amine func- 
tionality of the chitosan is generally regarded as a 
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stronger nucleophllic site than the hydroxyl groups. 
Consequently weaker eiectrophiles will tend to react 
more readily with the amine groups than with the hy- 
droxy! groups of the chitosan. 
[0062] Preferably an effective amount of electrophilic 
organic reagent is substituted onto the chitosan to 
achieve the desired properties of the chitosan deriva- 
tive, namely Its water soluble properties. Typically the 
chitosan derivatives suitable for use herein (modified 
chitosan) have a MS of from 0,03 to 10 moles of the 
electrophilic organic reagent per mole of glucosamine 
monomer unit. The term molar substitution (MS), means 
the moles of electrophilic organic reagent substituted on 
the chitosan per mole of glucosamine monomer unit. 
[0063] In addition further modified chitosan can be 
prepared which contain other substituent groups, such 
as hydroxailcyl ether group (e.g., hydroxyethyl or hy- 
droxypropyl ether groups), carboxyalkyi ether groups (e. 
g., carboxymethyi group), amide groups (e.g., succinyl 
groups), ester groups (e.g., acetate groups) or amino 
groups (e.g., 3-{trimethylammonlum chloride)-2-hy- 
droxylpropyl or 3-(dlmethyloctadecylammonium chlo- 
ride)-2-hydroxpropyi ether groups) in addition to the 
electrophilic organic reagent groups. These other sub- 
stituent groups may be Introduced prior to or subse- 
quent to the reaction with the electrophilic organic rea- 
gent, or introduced simultaneously by reaction of the 
chitosan salt with the electrophilic organic reagent and 
the other derivatizing reagent. 
[0064] Typically such covalentiy bonded chitosan de- 
rivative might be obtainable by a process which includes 
the step of -(a) dispersing a salt of chitosan (e.g., any 
one of those described herein before) in an effective 
amount of an aqueous caustic medium to fomn a neu- 
tralized chitosan containing free amine groups, (b) in- 
troducing an electrophilic organic reagent in the sluny 
and (c ) maintaining the slurry at a temperature and time 
effective to promote the substitution of the electrophilic 
organic reagent onto the chitosan to fomri a covalentiy 
bonded chitosan derivative and the dissolution of the 
covalentiy bonded chitosan into the aqueous medium. 
The chitosan derivatives can be prepared In either salt 
form, i.e., ionicaliy bonded, or in the covalentiy bonded 
from. Processes for the preparation of such chitosan de- 
rivatives are described in depth in EP-A-737 692, incor- 
porated herein by reference. 
[0065] Suitable chitosans are commercially available 
from numerous vendors. Exemplary of a commercially 
available chitosan materials are those available from for 
example the Vanson Company. The preferred chitosan 
salt for use herein is chitosan pyn'olidone carboxylate 
(also called chitosonium pyrroiidone carboxylate) which 
has a degree of deacetyiation of more than 85 %, a wa- 
ter solubility of 1% (1 gram is soluble in 100 grams of 
distilled water at 25*'C and one atmosphere), a pH of 
4.5, and a viscosity between 1 00-300 cps. Thus chitoso- 
nium pyrroiidone carboxylate is commercially available 
under the name Kytamer® PC from Amerchol Corpora- 


tion. 

[0066] Typically, the articles lilce disposable absorb- 
ent articles comprise chitosan material or a mixture 
thereof at a level of from 0.5 gm-^to 500 gm-2, preferably 
5 from 1 to 200 gm'^, more preferably from 3 gm-2 to 1 00 
gm"2 and most preferably from 4 gm-2 to 50 gm-2 

Anionic absorbent gelling materials 

10 [0067] According to the present invention the articles 
comprise as an essential component an anionic absorb- 
ent gelling material (sometimes referred to as "super- 
sorber"). 

[0068] By anionic absorbent gelling materials it Is 

15 meant herein absorbent gelling materials which are pre- 
dominantly negatively charged. These absorbent gel- 
ling materials can be any material having superabsorb- 
ent properties In which thef unctional groups are anionic, 
namely sulphonic groups, sulphate groups, phosphate 

20 groups or carboxyl groups. Preferably the functional 
groups are carboxyl groups. Particularly preferred ani- 
onic absorbent gelling materials for use herein are syn- 
thetic anionic absorbent gelling materials. Synthetic an- 
ionic absorbent gelling materials are prefen-ed herein as 

25 they deliver higher odor and fluid absorption perfomi- 
ance, this even under pressure, as compared to the ab- 
sorption perfonnance associated with natural anionic 
absorbent gelling materials like anionic polysaccharides 
when used in the same absorbent article. 

30 [0069] Generally the functional groups are attached- 
to a slightly cross-linked acrylic base polymer. For ex- 
ample the base polymer may be a polyacrylamide, pol- 
yvinyl alcohol, ethylene maleic anhydride copolymer, 
polyvinylether, polyvinyl sulphonic acid, poiyacrylic acid, 

35 polyvinylpyrrolidone and polyvinylmorpholine. Copoly- 
mers of these monomers can also be used. Particular 
base polymers Include cross-linked polyacrylates, hy- 
drolysed acrylonitrile grafted starch, starch polyacr- 
ylates and isobutylene maleic anhydride copolymers. 

40 [0070] Such materials f omn hydrogels on contact with 
water (e.g., with urine, blood, and the like). One highly 
preferred type of hydrogel-forming, absorisent gelling 
material is based on polyacids, especially poiyacrylic 
acid. Hydrogel-fonnlng polymeric materials of this type 

45 are those which, upon contact with fluids (I.e., liquids) 
such as water or body fluids, imbibe such fluids and 
thereby form hydrogels. These preferred absorbent gel- 
ling materials will generally comprise substantially wa- 
ter-insoluble, slightly cross-linked, partially neutralized, 

50 hydrogel-forming polymer materials prepared from po- 
lymerizable, unsaturated, acid-containing monomers. In 
such materials, the polymeric component fonned from 
unsaturated, acid-containing monomers may comprise 
the entire gelling agent or may be grafted onto other 

55 types of polymer moieties such as starch or cellulose. 
Acrylic acid grafted starch materials are of this latter 
type. Thus, the pretended absorbent gelling materials in- 
clude hydrolyzed acrylonitrile grafted starch, acrylic acid 
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grafted starch, potyacrylates, maleic anhydride-based 
copolymers and combinations thereof. Especially pre- 
ferred anionic absorbent gelling materials are the poly- 
acrylates and acrylic acid grafted starch. 
[0071 J Whatever the nature of the polymer compo- 5 
nents of the preferred absorbent gelling materials, such 
materials will In general be slightly cross-linked. 
Crosslinking serves to render these prefen-ed hydroget- 
fomnlng absorbent materials substantially water-insolu- 
ble, and cross-linking also in part detemnines the gel vol- 
ume and extractable polymer characteristics of the hy- 
drogelsfomned therefrom. Suitable cross-linking agents 
are well known in the art and include, for example, (1) 
compounds having at least two polymerizable double 
bonds; (2) compounds having at least one polymeriza- 
ble double bond and at least one functional group reac- 
tive with the acid-containing monomer material; (3) com- 
pounds having at least two functional groups reactive 
with the acid-containing monomer materials; and (4) 
polyvaient metal compounds which can from ionic 
cross-linkages. Cross-linking agents of the foregoing 
types are described in greater detail in Masuda et al; U. 
S. Patent 4,076,663; Issued February 28, 1978. Pre- 
ferred cross-linking agents are the di- or polyesters of 
unsaturated mono-or polycarboxyllc acids with poiyols, 
the bisacrylamides and the di-or triailyl amines. Espe- 
cially prefen-ed cross-linking agents are N.N'-methyl- 
enebisacrylamide, trimethylol propane triacrylate and 
triailyl amine. The cross-linking agent will generally 
comprise from about 0.001 mole percent to 5 mole per- 
cent of the preferred materials. More preferably, the 
cross-linking agent will comprise from about 0.01 mole 
percent to 3 mole percent of the gelling materials used 
herein. 

[0072] The preferred absorbent gelling materials 
used herein are those which have a relatively high ca- 
pacity for imbibing fluids encountered in the absorbent 
articles; this capacity can be quantified by referencing 
the "gel volume" of said absorbent gelling materials. Gel 
volume can be defined in terms of the amount of syn- 
thetk; urine absorbed by any given absorbent gelling 
agent buffer and is specified as grams of synthetic urine 
per gram of gelling agent. 

[0073] Gel volume in synthetic urine (see Brandt, et 
al, below) can be detennined by fonning a suspension 
of about 0.1-0.2 parts of dried absori^ent gelling material 
to be tested with about 20 parts of synthetic urine. This 
suspension is maintained at ambient temperature under 
gentle stirring for about 1 hour so that swelling equilib- 
rium is attained. The gel volume (grams of synthetic 
urine per gram of absorbent gelling material) is then cal- 
culated from the weight fraction of the gelling agent in 
the suspension and the ratio of the liquid volume exclud- 
ed from the fomried hydrogel to the total volume of the 
suspension. The preferred absori^ent gelling materials 
useful in this invention will have a gel volume of from 
about 20 to 70 grams, more preferably from about 30 to 
60 grams, of synthetic urine per gram of absortsent gel- 


ling material. 

[0074] Another feature of the most highly prefe^ed 
absorbent gelling materials relates to the level of ex- 
tractable polymer material present in said materials. Ex- 
tractable polymer levels can be detennined by contact- 
ing a sample of preferred absoriDont gelling material with 
a synthetic urine solution for the substantial period of 
time (e.g., at least 1 6 hours) which Is needed to reach 
extraction equilibrium, by then filtering the formed hy- 
drogel from the supernatant liquid, and finally by then 
detenminlng the polymer content of the filtrate. The par- 
ticular procedure used to determine extractable polymer 
content of the prefen-ed absortaent gelling agent buffers 
herein is set forth in Brandt, Goldman and Inglin; U.S, 
Patent 4,654,039; Issues March 31,1987, Reissue 
32,649, The absort^ent gelling materials which are es- 
pecially useful In the absorident articles herein are those 
which have an equilibrium extractable content in syn- 
thetic urine of no more than about 17%, preferably no 
more than about 1 0% by weight of the absorisent gelling 
material. 

[0075] The preferred, slightly cross-linked, hydrogel- 
forming absorbent gelling materials will generally be 
employed In their partially neutralized form. For purpos- 
es described herein, such materials are considered par- 
tially neutralized when at least 25 mole percent, and 
preferably at least 50 mole percent of monomers used 
to forni the polymer are acid group-containing mono- 
mers which have been neutralized with a salt-forming 
cation. Suitable sait-fomning cations include alkali metal, 
ammonium, substituted ammonium and amines. This 
percentage of the total monomers utilized which are 
neutralized acid group-containing monomers is refen-ed 
to as the "degree of neutralization". Typically, commer- 
cial anionic absorisent gelling materials have a degree 
of neutralization somewhat from 25% to 90%. 
[0076] The absorbent gelling materials herein before 
described are typically used in the form of discrete par- 
ticles. Such absoriDent gelling materials can be of any 
desired shape, e.g.. spherical or semi-spherical, cubic, 
rod-like polyhedral, etc. Shapes having a large greatest 
dimension/smallest dimension ratio, like needles and 
flakes, are also contemplated for use herein. Agglomer- 
ates of absorbent gelling material particles may also be 
used. 

[0077] The size of the absorbent gelling material par- 
ticles may vary over a wide range. For reason of indus- 
trial hygiene, average particle sizes smaller than about 
30 microns are less desirable. Particles having a small- 
est dimension larger than about 2mm may also cause a 
feeling of grittyness in the absorbent article, which is un- 
desirable from a consumer aesthettes standpoint. Fur- 
thermore, rate of fluid absorption can be affected by par- 
ticle size. Larger particles have very much reduced rates 
of absorption. Preferred for use herein are absorbent 
gelling material particles substantially all of which have 
a particle size of from about 30 microns to about 2mm. 
"Particle Size" as used herein means the weighted av- 
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erage of the smallest dimension of the individual parti- 

cles. 

[0078] The amount of absorbent gelling material par- 
ticles used in absorbent article will typically range from 
0.5 gm-2 to 500 gm-2, preferably from 1 gm"2 to 250 gm-2, 
more preferably from 7 gm-2 to 1 50gm-2, and most pref- 
erably from 10 gm-2 to 85 gm*2. 
[0079] The present invention is based on the finding 
that the addition of anionic absorbent gelling material on 
top of chitosan material, results in Improved odor control 
perfonnance over a wide range of malodorous compo- 
nents. Without to be bound by any theory this is mainly 
due to the ability of the anionic absorbent gelling mate- 
rial of enhancing the cationic properties of chitosan ma- 
terial as described herein before. 
[0080] Advantageously combining of anionic absorb- 
ent gelling materials, namely synthetic anionic absorb- 
ent gelling materials as described herein (typically hav- 
ing a degree of neutralization of from 25% to 90%), to- 
gether with chitosan material, also results in improved 
absorption capability not only towards water but also to- 
wards electrolytes-containing solutions. 
[0081 J Whilst not wishing to be bound by any particu- 
lar theory, it is believed that the combination of two ma- 
terials results in improved absorbency due to the follow- 
ing facts: 

• Both chitosan materials and the anionic absorbent 
gelling materials are in salt fonn that is the fonm in 
which they act as fluid absorbent 

• There is a reduction of salt poisoning effect thanks 
to the capacity of the cationic chitosan material to 
link anionic molecules in contact with bodily fluid 
(de-ionizlng effect ) 

[0082] Furthemiore the use of anionic absorbent gel- 
ling materials, namely synthetic anionic absorbent gel- 
ling materials as described herein (typically having a de- 
gree of neutralization of from 25% to 90%) on top of chi- 
tosan materials, in an absori3ent article, exhibit high gel 
strength during fluid absorption. Indeed this combina- 
tion results in improved absorption capacity under load 
conditions, in reduced rewetting and wetting through 
and hence Improved comfort. 
[0083] In a preferred embodiment according to the 
present invention chitosan material and the anionic ab- 
sorbent gelling material are present In the absorbent ar- 
ticle at a weight ratio of chitosan material to absorbent 
gelling material of from 1 0:1 to 1 :1 0, preferably from 5: 
1 to 1 :5, more preferably from 3:1 to 1 :3 and most pref- 
erably from 2:1 to 1 :2. 

[0084] These ratios are preferred herein as it is within 
these ratio ranges that optimum performance is ob- 
tained for both odor control and fluid handling/absorp- 
tion properties. Indeed operating outside this range In 
excess of anionte absori^ent gelling material (i.e., ratio 
of more than 1 :1 0 of chitosan material to anionic absorb- 
ent gelling material) is in favor of increased fluid absorp- 


tion perfonnance with reduced gel blocking effect but 
with more limited odor control perfomiance. Indeed fur- 
ther increasing the presence of anionic absorbent gel- 
ling material will reduce the contact of the bodily fluid 

5 with the chitosan material, thus its odor control perfonn- 
ance. On the other hand operating outside this range In 
excess of chitosan (i.e., ratio of more than 10:1 of chi- 
tosan material to anionic absorbent gelling material) is 
in favor of an increased odor control performance (as 

^0 the contact of the microorganisms and nutriments there- 
of with chitosan materials is Increased) but also in- 
creased gel blocking effect. Indeed chitosan material 
have an extraordinarily high swellability, the swelling 
time being in the range of approximately 5 seconds, 

^5 which results in formation of barrier layers, thereby pre- 
venting leakage through. However upon subsequent 
discharge of fluid these barriers resulting from the rapid 
swelling of chitosan material have the disadvantage that' 
they may prevent the chitosan material particles not yet 

20 swollen from coming in touch with bodily fluid, these par- 
ticles no longer functioning as swellable material or odor 
control material. 

[0085] It is typically within the weight ratio ranges 
mentioned above that the anionic absori^ent gelling 
25 agent will enhance the cationic properties of the chi- 
tosan material without hidden it from direct contact with 
bodily fluids, thereby resulting in optimum odor control 
and optimum fluid handling properties. 

30 Optional agents 

[0086] The articles according to the present invention 
preferably further comprise on top of chitosan material 
and the absorisent gelling material, optional convention- 

35 al agents or mixtures thereof. 

[0087] For instance additional odour control agent or 
combinations thereof, known in the art for this purpose 
may be used herein. These agents can typically be clas- 
sified according to the type of odour the agent is intend- 

^0 ed to combat. Odors may be chemically classified as 
being acidic, basic or neutral. 

[0088] Alternatively, the odor control agents may be 
categorised with respecttothe mechanism by which the 
malodor detection is reduced or prevented. For exam- 

45 pie, odor control agents which chemically react with mal- 
odorous compounds or with compounds which produce 
malodorous degradation products thereby generating 
compounds lacking odor or having an odor acceptable 
to consumers may also be utilized herein. 

50 [0089] Suitable odor control agents for use herein typ- 
ically include carbonates (e.g., sodium carbonate), bi- 
cari^onates (e.g., sodium bicari^onate), phosphates (e. 
g., sodium phosphate), sulphates (e.g., zinc and copper 
sulphates), carisoxyllc acids such as citric acid, lauric 

55 acid, boric acid, adipic acid and maleic acid, activated 
carbons, clays, zeolites, silicas, diatomaceous earth, 
and cyclodextrine. Such odor control agents and sys- 
tems are disclosed in more details hereinafter and for 
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example In EP-A- 348 978, EP-A- 510 619, WO 
91/12029, WO 91/11977, WO 91/12030, WO 81/01643 
and WO 96/06589. 

[0090] Suitable odor control agents also include 
chelating agents and nnay be selected from amino car- 5 
boxylates such as for example ethylenedlamlnetetrace- 
tate, as described for example in US 4356190, amino 
phosphonates such as ethyl en ediaminetetrakis (meth- 
ylene- phosphonates), polyfunctionaliy-substituted aro- 
matic chelating agents as described In US 3 812 044 
and mixtures thereof. Without intending to be bound by 
theory it is believed that the benefit of these materials 
is in part due to their exceptional ability to remove iron, 
copper, calcium, magnesium and manganese ions 
present in the absorbed fluids and their degradation 
products by the formation of chelates. 
[0091] Another suitable odor control agent for use 
herein is an acidic pH buffer system, such as citric acid 
and sodium bicarbonate, sodium phosphate and sorbic 
acid buffer systems. Such acidic pH buffer system will 
contribute to the benefits of the present invention by fur- 
ther enhancing and maintaining the cationic properties 
of the chitosan materials herein, even upon aging of the 
bodily fluid. I.e., upon prolonged wearing time of an ar- 
ticle by the user. 

[0092] Altematlve odor control agents are Ion ex- 
change resins such as those described In US 4 289 51 3 
and US 3340875. 

[0093] Masking agents such as perfumes may also be 
used as odor control agents herein. 
[0094] Typically, the artteles like disposable absorb- 
ent articles may comprise the additional odour control 
agent or a mixture thereof at a level of from 0.5 gm*2 to 
600 gm-2, preferably from 5 to 500 gm-2, more preferably 
from 10 gm-2 to 350 gm"2 and most preferably from 20 
gm-2 to 200 gm'2 

The absorbent article 

[0095] Chitosan material and the anionic absorbent 
gelling material may be incorporated into the absorbent 
article by any of the methods disclosed in the art, for 
example layered on the core of the absorbent article or 
mixed within the fibres of the absorbent core. 
[0096] Chitosan material and the anionic absorbent 
gelling material as described herein and optional addi- 
tional odor control agent(s) are preferably incorporated 
between two layers of cellulose tissue. Optionally the 
system may be bonded between two cellulose tissue 
layers with, for example, a hot melt adhesive or any suit- 
able bonding system, as described in WO 94/01069. 
[0097] In one embodiment of the present Invention 
chitosan, the anionic absorbent gelling material and op- 
tional additional odor control agent are incorporated In 
a layered structure In accordance with the disclosure of 
WO 94/01069 or Italian patent application number TO 
93A 001 028. TO 93A 001 028 describes a layered struc- 
ture substantially as described In WO 94/01069 with the 


exception that TO 93A 001 028 comprises a much higher 
quantity of absorbent gelling material in the intermediate 
layer which Is between the fibrous layers (120gm-2) that 
would be incorporated in the present invention. The in- 
temnediate layer comprises in particular a polyethylene 
powder as thermoplastic material which is mixed with 
the chitosan material and absorisent gelling material as 
described herein. The mixture is then heated such that 
the polyethylene melts and glues the laminate layers to- 
gether. Adhesive lines are preferably also placed on the 
edges of the laminate to ensure that the edges of the 
laminate stick and any loose chitosan material and ab- 
sorisent gelling material and optional additional odor 
control agent present do not fall out of the laminate. 
[0098] Alternatively, the polyethylene powder may be 
replaced by a conventional glue for Instance those com- 
mercially available from ATO Findley under the name 
H20-31®to glue the laminate layers and/or components 
together. Advantageously this method step allows to 
avoid the heating step necessary when using polyeth- 
ylene powder. 

[0099] The chitosan material and anionic absoriDent 
gelling material may be distributed together or separate- 
ly, homogeneously or non homogeneously, over the en- 
tire absori3ent arttele or in at least one or several layers 
of the topsheet and/or backsheet or in at least one or 
several layers of the core or any mixture thereof. The 
chitosan material and absorisent gelling material may be 
distributed homogeneously or non homogeneously on 
the whole surface of the desired layer or layers, or on 
one or several area of the surface layer/layers to which 
it is positioned (e.g. central area and/or surrounding ar- 
ea like the edges of a layer of the absorbent article) or 
mixtures thereof. 

[0100] In a prefen'ed embodiment of the present in- 
vention optimum odour control and fluid handling per- 
fomnance are obtained when the chitosan material and 
absorbent gelling material are in close physical proxim- 
ity within said absorbent article. Close physical proximity 
as used herein encompasses particulates, granulates, 
flakes, noodles and extrudates containing the chitosan 
material together with the absort^ent gelling material. 
Close physical proximity also encompasses powder 
mixture of the two separate materials, wherein the two 
materials are individually in the form of particulates, 
granules, flakes and like, adjacent to one another (i.e., 
without being part of the same particulates, granules, 
flakes, noodles and the like). By 'close physical proxim- 
ity' it Is actually meant that the chitosan material and the 
absorident gelling material are in direct contact with each 
other as opposed to being physically separated by for 
example a layer and thus being present in different lay- 
ers and thus not in direct/intimate contact. 
[0101] The chitosan material as described herein, the 
absort)ent gelling material and optional odor control 
agent if present may be Incorporated as a powder, a 
granulate, a particulate or can be sprayed In the fonrj of 
for example a chitosan-contalning solution within the ab- 
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sorbent article. When used in a granulate or particulate 
form the chitosan material as described herein and the 
absorbent gelling material as well as an optional odor 
control agent may be granulated separately and then 
mixed together or granulated together. ^ 
[0102] In one embodiment the absorbent gelling ma- 
terial is positioned such that at least a portion of the fluid 
discharge comes Into contact with said absorbent gel- 
ling material before the chitosan material. In particular, 
the absorbent gelling material is located towards the io 
topsheet whereas the chitosan material Is located fur- 
ther away from the topsheet than the absorbent gelling 
material, e.g., towards the backsheet. Preferably the ab- 
soriDent gelling material is located in the core and the 
chitosan material is located in the core but further away is 
from the topsheet than the absorbent gelling material. 
For example when a laminate of two fibrous layers is 
used as the absorbent core, chitosan material Is typical- 
ly located (for example sprayed) on the fibrous layer di- 
rected towards the backsheet (both sides of the layer 20 
are suitable although the inner side is preferred to en- 
sure close physical proximity of the chitosan material to 
the absorbent gelling material present between the two 
fibrous layers) and the absorbent gelling material is lo- 
cated between the two layers of the laminate (i.e., the 25 
one directed to the topsheet and the one directed to the 
backsheet). This execution is illustrated In Figure 2. Also 
chitosan material particles and the absorbent gelling 
material particles might be incorporated in reverse gra- 
dient concentration through the thickness of the absori^- 30 
ent core. This can be achieved by disposing chitosan 
material particles so as to form a gradient concentration 
through the thickness of the absorbent core, a so called 
Z-directionai gradient, wherein the concentration of the 
chitosan materials increases from the surface of the ab- 35 
sorbent core facing the topsheet to the surface of the 
absoriaent core and by disposing the gelling absort^ent 
material particles so as to fomri a gradient concentration 
through the thickness of the absorbent core, wherein the 
concentration of the absorbent gelling materials de- 40 
creases from the surface of the absorbent core facing 
the topsheet to the surface of the absoriaent core facing 
the backsheet. Such executions are particularly benefi- 
cial for optimum odour control and optimum fluid han- 
dling, i.e., optimum absorption and retention without any 
leakage through or rewetting occunrence. The chitosan 
material due to its gelifying properties forms a so called 
impemneable layer towards the backsheet thereby pre- 
venting any leakage through. 

[01 03] Suitable disposable absorbent articles accord- so 
ing to the present invention include those described as 
follows: 

Absorbent core 

55 

[01 04] According to the present Invention, the absori?- 

ent can include the following components: (a) an option- 
al primary fluid distribution layer preferably together with 


a secondary optional fluid distribution layer; (b) a fluid 
storage layer; (c) an optional fibrous ("dusting") layer un- 
derlying the storage layer; and (d) other optional com- 
ponents. According to the present invention the absorb- 
ent may have any thickness depending on the end use 
envisioned. 

a Primary/Secondary Fluid Distribution Layer 

[01 05] One optional component of the absorbent 'ac- 
cording to the present invention is a primary fluid distri- 
bution layer and a secondary fluid distribution layer. The 
primary distribution layer typically underties the top- 
sheet and is in fluid communication therewith. The top- 
sheet transfers the acquired fluid to this primary distri- 
bution layer for ultimate distribution to the storage layer 
This transfer of fluid through the primary distribution lay- 
er occurs not only in the thickness, but also along the 
length and width directions of the absortaent product. 
The also optional but preferred secondary distribution 
layer typically underiies the primary distribution layer 
and is in fluid communication therewith. The purpose of 
this secondary distribution layer is to readily acquire fluid 
from the primary distribution layer and transfer it rapidly 
to the underlying storage layer. This helps the fluid ca- 
pacity of the underlying storage layer to be fully utilized. 
The fluid distribution layers can be comprised of any ma- 
terial typical for such distribution layers. In particular fi- 
brous layers maintain the capillaries between fibers 
even when wet are useful as distribution layers. 

b Fluid Storage Layer . 

[0106] Positioned in fluid communication with, and 
typically underlying the primary or secondaiy distribu- 
tion layers, Is a fluid storage layer. The fluid storage lay- 
er typically comprise the chitosan material and/or any 
usual absorbent gelling material. It preferably comprise 
such materials in combination with suitable carriers. 
[0107] Suitable carriers include materials which are 
conventionally utilized in absorbent structures such as 
natural, modified or synthetic fibers, particularly modi- 
fied or non-modified cellulose fibers, in the fomn of fluff 
and/or tissues. Most prefen^ed are tissue or tissue lam- 
inates in the context of sanitary napkins and panty liners. 
[0108] An embodiment of the absorbent structure 
made according to the present Invention may comprise 
multiple layers comprises a double layer tissue laminate 
typically formed by folding the tissue onto Itself. These 
layers can be Joined to each other for example by adhe- 
sive or by mechanical interlocking or by hydrogen bridge 
bands. Chitosan materials and/or absoriDent gelling ma- 
terials and/or other optional materials can be comprised 
between the layers. 

[0109] Modified cellulose fibers such as the stiffened 
cellulose fibers can also be used. Synthetic fibers can 
also be used and include those made of cellulose ace- 
tate, polyvinyl fluoride, poiyvinylidene chloride, acrylics 


55 


12 


23 


EP1 149 594 A1 


24 


(such as Orion), polyvinyl acetate, non-soluble polyvinyl 
alcohol, polyethylene, polypropylene, polyamides (such 
as nylon), polyesters, bicomponent fibers, tricomponent 
fibers, mixtures thereof and the like. Preferably, the fiber 
surfaces are hydrophilic or are treated to be hydrophilic. 5 
The storage layer can also include filler materials, such 
as Perllte, diatomaceous earth, Vemiiculite. etc., to im- 
prove liquid retention. 

[01 1 0] If the chltosan materials and/or absorbent gel- 
ling materials are dispersed non-homogeneously in a 
carrier, the storage layer can nevertheless be locally ho- 
mogenous, i.e. have a distribution gradient in one or 
several directions within the dimensions of the storage 
layer. Non-homogeneous distribution can also refer to 
laminates of carriers enclosing chitosan materials and/ 
or absorbent gelling materials partially or fully 

c Optional Fibrous ("Dusting") Layer 

[01 11] An optional component for Inclusion in the ab- 
sorbent core according to the present invention Is a fi- 
brous layer adjacent to, and typically underlying the stor- 
age layer. This underlying fibrous layer is typically re- 
ferred to as a "dusting" layer since it provides a substrate 
on which to deposit absorbent gelling material in the 
storage layer during manufacture of the absorisent core. 
Indeed, in those instances where the absorbent gelling 
material is In the form of macro structures such as fibers, 
sheets or strips, this fibrous "dusting" layer need not be 
iricluded. However, this "dusting" layer provides some 
additional fluid-handling capabilities such as rapid wlck- 
ing of fluid along the length of the pad. 

d Other Optional Components of the absoriaent 
structure 

[0112] The absortDent core according to the present 
invention can include other optional components nor- 
mally present in absorbent webs. For example, a rein- 
forcing scrim can be positioned within the respective lay- 
ers, or between the respective layers, of the absorisent 
core. Such reinforcing scrims should be of such config- 
uration as to not form interf acial barriers to fluid transfer. 
Given the structural integrity that usually occurs as a re- 
sult of thermal bonding, reinforcing scrims are usually 
not required for thenmaiiy bonded absorisent structures. 

The topsheet 

[01 13] According to the present invention the absoris- 
ent article comprises as an essential component a top- 
sheet. The topsheet may comprise a single layer or a 
multiplicity of layers. In a preferred embodiment the top- 
sheet comprises a first layer which provides the user 
facing surface of the topsheet and a second layer (also 
called secondary topsheet) between the first layer and 
the absorbent structure/core. 
[01 14] The topsheet as a whole and hence each layer 


individually needs to be compliant, soft feeling, and non- 
irritating to the wearer's si<in. It also can have elastic 
characteristics allowing It to be stretched in one or two 
directions. According to the present invention the top- 
sheet may be formed from any of the materials available 
for this purpose and known in the art, such as woven 
and non woven fabrics and films. In a preferred embod- 
iment of the present Invention at least one of the layers, 
preferably the upper layer, of the topsheet comprises a 
hydrophobic, liquid permeable apertured polymeric film. 
Preferably, the upper layer Is provided by a film material 
having apertures which are provided to facilitate liquid 
transport from the wearer facing surface towards the ab- 
sorbent stmcture. Such apertured polymeric topsheet 
further participates to the odor control benefit, if present 
the lower layer preferably comprises a non woven layer, 
an apertured formed film or an alrlald tissue. 

The backsheet 

[01 1 5] The backsheet primarily prevents the extrudes 
absorbed and contained In the absorisent structure from 
wetting articles that contact the absorbent product such 
as underpants, pants, pyjamas and undergamients. 
The backsheet is preferably impervious to liquids (e.g. 
menses and/or urine) and is preferably manufactured 
from a thin plastic film, although other flexible liquid Im- 
pervious materials can also be used. As used herein, 
the temn "flexible" refers to materials that are compliant 
and will readily confomri to the general shape and con- 
tours of the human body. The backsheet also can have 
elastic characteristics allowing it to stretch In one or two 
directions, in a preferred embodiment the backsheet 
comprises a first layer which provides the gamnent fac- 
ing surface of the backsheet and a second layer (also 
called secondary backsheet) between the first layer and 
the absorisent structure/core. 
[0116] The backsheet typically extends across the 
whole of the absort^ent structure and can extend into 
and fonri part of or ail of the preferred stdeflaps, side 
wrapping elements or wings. 

[01 1 7] The backsheet can comprise a woven or non- 
woven material, polymeric films such as thenmoplastic 
films of polyethylene or polypropylene, or composite 
materials such as a film-coated nonwoven material. 
Preferably, the backsheet is a polyethylene film typically 
having a thickness of from about 0.012 mm (0.5 mil) to 
about 0.051 mm (2.0 mil). 

[0118] Exemplary polyethylene films are manufac- 
tured by Ciopay Corporation of Cincinnati, Ohio, under 
the designation PI 8-0401 and by Ethyl Corporation, 
Visqueen Division, of Terre Haute, Indiana, under the 
designation XP-39385. The backsheet is preferably em- 
bossed and/or matt finished to provide a more clothlike 
appearance. Further, the backsheet can penmit vapors 
to escape from the absorbent structure. I.e. be breath- 
able, while still preventing extrudates from passing 
through the backsheet. Also breathable backsheets 
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comprising several layers, e.g. film plus non-woven 
structures, can be used. Breathable may be preferred 
herein as they contribute to further improve the odor 
control benefit associated with the present invention. 
Even more preferred herein the disposable absorbent 
articles have both a breathable backsheet and an aper- 
tured polymeric film topsheet for further increasing the 
odor control performance of the articles. 

Odor control test 

[01 19] The odor reduction is measured by for exam- 
ple an in vitro sniff test. In vitro sniff test consists in an- 
alyzing by expert graders the odor associated with arti- 
cles comprising the ingredients to be tested (including 
references articles) when contacted with an odorous 
components-containing solution 
[0120] The expert graders express their judgment 
about (un)pleasantness of the odor using a (un)pleas- 
antness scale, typically from -10 (highest level of un- 
pleasantness) to 5 (most pleasant). With this procedure, 
each grader compares MU (Unpleasantness) in the test 
session. The relative MU odor values from different 
products are assigned numbers. For example, In a test 
session, a sample that Is perceived to be twice as strong 
as another is assigned twice as large a number. One 
that is perceived to be one-tenth as strong as another 
is assigned a number one-tenth as large, etc. in each 
test session, zero is used to designate neutral hedonic- 
ity, and + and - numbers are assigned in ratio proportion 
to the relative pleasantness and unpleasantness of the 
odor. 

[0121] Surprisingly in vitro in-house sniff tests con- 
ducted by using an in-house odorous components-con- 
taining solution reproducing the essential malodorous 
characteristics of menses showed synergistic odor re- 
duction when comparing chitosan (e.g. chitosontum pyr- 
rolldone cariDoxyiate (Kytamer®) together with an ab- 
soriDent gelling material (e.g., cross-linked sodium poly- 
acrylate XZ 9589001 available from Dow Chemicals) to 
each of these ingredients taken alone at the same total 
level of active. Indeed the % of unpleasantness reduc- 
tion obtained for this mixture was higher than the % of 
unpleasantness reduction obtained for each of the two 
ingredients used alone at the same total level of active 
in same articles. The Unpleasantness values, for each 
sample, was obtained as a mean of at least 15 obser- 
vations ( 3 products, 5 graders). These results were sta- 
tistically significant. 

[0122] Alternatively the odor reduction can also be 
measured with in vivo sniff tests as described in patent 
applications, EP-A-811387 or W097/461 91 , herein in- 
corporated by reference. 

[0123] The present invention is further illustrated by 
the following example. 


Examples: 
Example A 

5 [0124] The feminine pads used in the following exam- 
ples were Always (Always is a registered Trade Mark) 
as sold by the Procter & Gamble Company. 
[0125] Each feminine pad was opened by cutting the 
wrap around the perforated coverstock at its bottom face 
10 approximately along a longitudinal edge of the release 
paper which covers the external adhesive layer. The 
side of the absori^ent fibrous core was then exposed by 
slightly shifting the water impemieable plastic bottom 
layer and subsequently, the fibrous core was split into 
15 two halves, each having approximately the same thick- 
ness, along a plane which Is parallel to the plane of the 
napkin itself. The chitosan material and anionic absorb- 
ent gelling material (AGM) were homogeneously distrib- 
uted between these tow fibrous layers which were then 
20 joined together to reconstitute the absortDent core. 
[0126] The water impemneable inner backsheet was 
then put back into its original position and the wrap 
around perforated coverstock was sealed along the cut 
by means of e.g. a double sided adhesive tape. 
25 [0127] Samples were produced using the method 
above, wherein the AGM (0.5 g) used was crosslinked 
sodium polyacrylate XZ 9589001 available from Dow 
Chemicals and chitosan material (0.5 g) used was chl- 
tosonium pyrrolidone carboxylate commercially availa- 
30 ble from Amerchol Corporation under the name Kytam- 
er<& PC. 

Example B 

35 [0128] Other pads were prepared by following the 
method in Example A except that instead of distributing 
homogeneously the two powders, chitosan material and 
AGM, a chitosan solution was prepared and sprayed on 
the lower halve fibrous layer (I.e., the one intended to 

40 be closer to the backsheet of the pad once reconstitut- 
ed) and that AGM was distributed between the two air- 
laid layers as described in example A. 
[0129] The water impemneable inner backsheet was 
then put back into its original position and the wrap 

45 around perforated coverstock was sealed along the cut 
by means of e.g. a double sided adhesive tape. 
[0130] The AGM (0.5g) usedwas cross-linked sodium 
polyacrylate XZ 9589001 available from Dow Chemi- 
cals. 

50 [0131] The chitosan solution was prepared by soiubl- 
iizing 1 g of chitosonium pyrrolidone carboxylate com- 
mercially available from Amerchol Corporation under 
the name KytameKD PC In lOOg of distilled water and 
stirring at 40*'C over 1 night. lOgofthe prepared solution 

55 was sprayed onto the lower halve of the fibrous layer (i. 
e., 0,1 g of chitosan per pad) 
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Example C 

[0132] Other pads were prepared by following the 
method in Example A except that silicate (odor control 
agent) was added on top of absorbent gelling material 5 
(AGM) and chitosan material in Example A. Accordingly 
the three ingredients were homogeneously distributed 
between these two fibrous layers which were then joined 
together to reconstitute the absorbent core. 
[01 33] The chitosan material (0.4g) used was chitoso- io 
nium pyn^oiidone carboxylate commercially available 
from Amerchol Corporation under the name Kytamer® 
PC. AGM (0.4g) used was cross-linked sodium polyacr- 
ylate XZ 9589001 available from Dow Chemicals. Sili- 
cate used (0.7 g) was Silica gel 123 available from 
Grace 

Example D 

[0134] The feminine pantyiiner used in the following 20 
examples is a modified panty liner based on Always "All- 
days Duo Active" manufactured by Procter & Gamble, 
Gennany. The topsheet is a fllm/non woven composite 
{film supplier code BPC 5105 CPM BP Chemical Ger- 
many, non woven supplier code ARBO TB/BI Mequinen- 25 
za Spain}. The core material is a tissue laminate (13.2 
cm X 4.0 cm) composed of a 2 layers of airlayed tissue 
of 55 g/m^ basis weight {available from Unlkay Italy un- 
der the supplier code Unikay 303 LF). Between the two 
tissue layers the laminate contains chitosan material to- 30 
gether with anionic absorbent gelling material. 
The backsheet comprises two layers a first layer and a 
second layer. The first layer is In contact with the ab- 
sorisent tissue and the second layer. The second layer 
is in contact with the first layer and the undergamfient of 35 
the wearer. The first layer is a fonned apertured film 
(CPT) made of Low Density PE {supplied by Tredegar 
Film Products B.V. Holland under the manufacturing 
code X-1522). The second layer is composed of a non- 
woven laminate {1 3MB/1 6SB manufactured by Corovin 40 
GmbH in Germany under the trade name MD 2005}. The 
nonwoven laminate is composed of 18 g/m^ spunbond 
and 13 gfrrfi meltblown. Each backsheet layer is joined 
over the full surface by a extensively overiapped spiral 
glue application at a basis weight of approximately 8 g/ 
m2. The glue utilized for attachment of both backsheet 
layers was supplied by SAVARE' SpA. Italy (under the 
material code PM17). 

[01 35] The AGM (0.5g) used was cross-linked sodium 
polyacrylate XZ 9589001 available from Dow Chemicals so 
and chitosan material (0.5g) used was chitosonium pyr- 
rolidone cari^oxylate commercially available from Amer- 
chol under the name Kytamer<g) PC. 
[01 36] Figure 1 represents a sectional view of a pan- 
tillner structure 1 of Example D which comprises a top- ss 
sheet 2, airlayed tissue layers 3 comprising a first 3a 
and second 3b tissue layers joined at their longitudinal 
edges with adhesive area 1 1 , a mixture 4 of chitosonium 


pyn-olidone cartDoxylate powder and absortDent gelling 
material is present between the first and second airiayed 
tissue layers 3a and 3b, a backsheet comprising a first 
layer 5 and a second layer 6, adhesive area 9 and 10, 
an adhesive layer 7 and a removable release liner 8. 
[0137] Other pantyliners can be made starting from 
Example D above with similar modifications regarding 
the incorporation of the chitosan material and absorbent 
gelling material as described In Examples B to C. 
[0138] For example Figure 2 represents a sectional 
view of a panti liner structure 1 00 which comprises a top- 
sheet 20, airiayed tissue layers 30 comprising a first and 
a second tissue layers 30a and 30b joined at their lon- 
gitudinal edges with adhesive area 110, absorbent gel- 
ling material particles 40 located between the first and 
second airiayed tissue layers 30a and 30b, chitosonium 
pyn^olldone carboxylate 1 40 located on the inner surface 
of the second airlayed tissue 30b, a backsheet compris- 
ing a first layer 50 and a second layer 60, adhesive area 
90 and 1000, an adhesive layer 70 and a removable re- 
lease liner 80. 

[0139] All the above exemplified absori3ent articles 
delivered outstanding odour control benefits and fluid 
handling benefits when coming into contact with bodily 
fluids like menses. 


Claims 

1. An article comprising chitosan material and an an- 
. Ionic absoriaent gelling material. 

2. An article according to claim 1 wherein said article 
is a disposable absorisent article, preferably a san- 
itary napkin, pantiliner, tampon, diaper, incontinent 
pad, breast pad, perspiration pad or interiablal pad 
or a body cleaning arttele. 

3. An article according to any of the preceding claims 
wherein said article is a disposable absorbent arti- 
cle comprising a liquid pervious topsheet, a back- 
sheet and an absorit)ent core intermediate said 
backsheet and said topsheet. 

4. An article according to any of the preceding claims 
wherein the chitosan material has a degree of 
deacetylatlon of more than 75%, preferably from 
80% to about 100%, even more preferably from 
90% to 100% and most preferably from 95% to 
about 100%. 

5. An article according to any of the preceding claims 
wherein the chitosan material is water soluble. 

6. An article according to any of the preceding claims 
wherein the chitosan material has an acidic pH typ- 
ically within the range of 4 to 6. 
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7. An article according to any of the preceding claims 
wherein the chitosan material is achitosan salt, typ- 
ically a chitosan salt of citric acid, fonnic acid, acetic 
acid, N-acetylglyclne, acetylsalicyllc acid, fumaric 
acid, glycollc acid, Iminodiacetic add, Itaconlc acid, s 
lactic acid, maleic acid, malic acid, nicotinic acid, 
salicylic acid, succinamic acid, succinic acid, ascor- 
bic acid, aspartic acid, glutamic acid, glutaric acid, 
malonic acid, pyruvic acid, sulfonyldiacetic acid, 
benzoic acid, epoxysuccinic acid, adipic acid, thio- 
diacetic acid, thioglycolic acid, alanine, valine, leu- 
cine, isoieucine, proiinephenylaianine, triptofane, 
metionine, glycine, serine, cysteine, tyrosine, as- 
paragine, glutamine, lysine, arginine, istydine, hy- 
droxyproline, pyn-olidone carboxylic acid, and mix- ^5 
ture thereof and more preferably is chltosonlum pyr- 
rolidone carboxylate. 

8. An article according to any of the preceding claims 
which comprises from 0.5 gm'2 to 500 gm'2, prefer- 20 
ably from 1 to 200 gm-2, more preferably from 3 gm-2 

to 100 gm"2 and most preferably from 4 gm-2 to 50 
gm"2 of the chitosan materia! or a mixture thereof. 

9. An article according to any of the preceding claims 
wherein the absorbent gelling material is a synthetic 
anionic absorbent gelling material typically having 
a degree of neutralization of from 25% to 90%. 

1 0. An article according to claim 9 wherein the absorb- 
ent gelling material Is hydrotyzed acrylonltrlle graft- 
ed starch, acrylic acid grafted starch, polyacrylate, 
maleic anhydride-based copolymer and combina- 
tions thereof and more preferably is a polyacrylate 
and/or acrylic acid grafted starch. ^ 

11. An article according to any of the present claims 
wherein the chitosan material and the anionic ab- 
sorbent gelling material are present in the article at 

a weight ratio of chitosan material to the absorbent 40 
gelling material of 1 0:1 to 1 :1 0, preferably from 5:1 
to 1 :5 and more preferably more preferably from 3: 
1 to 1:3. 

12. An article according to any of the preceding claims <5 
which further comprises an additional odour control 
agent, typically silicates, zeolites, diatomaceous 
earth, cyclodextrine, acidic pH buffer system, 
chelating agents, ion exchange resins, perfumes, 
activated carbons, clay or a mixture thereof. so 

13. An article according to claim 12, wherein the level 
of the additional odor control agent or a mixture 
thereof is from O.Sgm-^ to 600gm"2, preferably from 
5gm*2 to 500gm"2, more preferably from 20gm'2 to 55 
200gm-2. 

14. A method of controlling odour associated with bod- 


ily exudates and/or bodily fluids, wherein said bodily 
exudates and/or fluids are contacted with an odour 
control system comprising chitosan material togeth- 
er with an anionic absorbent gelling material. 
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